The circadian clock and the hypoxic response pathway in kidney cancer.
The most frequent malignant tumor of the kidney in adults is represented by renal cell carcinoma characterized by high lethality related to presence of metastatic disease at the time of diagnosis. The main characteristic molecular feature of most sporadic renal cell carcinomas is the mutation of the tumor suppressor gene encoding the von Hippel-Lindau protein, with alteration of regulated pathways and activation of hypoxia-inducible transcription factors. Hypoxia-inducible transcription factors are transcriptional regulators of genes controlling mammalian oxygen homeostasis, energy metabolism, neovascularisation, internal pH, cell survival, and migration and are considered powerful promoters of tumor growth. Tight interrelationships have been evidenced between hypoxic response pathway and circadian pathway. Severe deregulation of genes involved in the circadian clock circuitry and response to hypoxia has been found in patients affected by kidney cancer, influencing the process of carcinogenesis, as well as disease progression and outcome. The study of alterations of clock gene expression and hypoxia correlated pathway in kidney cancer may promote the comprehension of pathophysiological mechanisms involved in renal cell carcinoma onset and evolution and may help to exploit more effective therapeutic approaches.